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A meshless method based on the particle-distribution integration for simulations

of sound fields in small enclosures

ZENG Xiangyang WANG Haitao DU Bokai
(School of Marine Science and Technology, Northwestern Polytecnical University, Xi’an 710072, China)

Abstract The numerical calculation of the sound fields in small enclosures is an key technique in the areas
of acoustical design, noise control, etc. The calculation in the middle-frequency band is a difficult problem
because of the frequency limit of the wave-acoustic methods and geometric-acoustic methods. In order to solve
this problem, a hybrid method with combinations of the typical meshless method and the particle-distribution
integration is proposed in this paper. The particles in the sound field are traced according to the ray-tracing
method. Then, the particles at certain time are recorded and considered as the integration points in the Monte
Carlo method which is applied in the hybrid method. Finally, the frequency response functions in the middle
and low frequency bands of a rectangular enclosure are calculated using the method derived in this paper. The
results are compared with those of the modal superposition method, the commercial software, and the classical
meshless method. The comparisons show that the method derived in this paper has better accuracy in the
middle and low frequency bands than the traditional methods.
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Fig.1 Schematic of the rectangular enclosure
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